Introduction
The Bapatla technique of soft-wood grafting on 35-45 days old root stock retained with one pair of leaves was observed with greater percentage of success during December and January for the regions of coastal Andhra Pradesh. This technique gave good graft-take with a high percentage of scion sprouting with good growth of grafts having maximum plant height, number of leaves and maximum leaf area per graft during all the months except during March when compared to normally adopted methods of vegetative propagation for multiplication of cashew in India. The vigourous rootstocks of commercial giant and dwarf cultivars as well as hybrids developed at cashew research station of Bapatla in Andhra Pradesh may be useful for identification and development of dwarfing rootstocks in cashew for high productivity, suitability to high density planting and adoptability to diverse agroclimatic conditions of India. The presented germplasm of high yielding cultivars, dwarf cultivars and hybrids are a valuable resource i) to study the reproductive biology of cashew ii) develop cultivars with high percentage of hermaphrodite flowers iii) to produce scions with prolific yields iv) to improve national income from export earnings of cashew nuts and v) to sustain the quality standards and international market. Physiological studies on the potential rootstocks of cashew is the present research need. mal flowers are useless for cashew production. Though literature says confusing statements about the production and productivity of cashew trees in comparison to high yielding clones and dwarf cultivars from Brazil and other cashew growing regions [5] , the production of cashew cultivars or clones is always dependant on the abundance of hermaphrodite (bisexual) flowers in a terminal panicle and adequate pollination. ized, only 4 to 6 percent reach to maturity producing nuts and the remaining shed away at different stages of development [6] . Pruning by decapitating shoots back to 5 cm in mid-July, mid-August and mid-September months of the leader shoots, lateral shoots and leader as well as lateral shoots, BPP-4 performed better as compared to the off-season cultivar BPP-6. The vigorous cultivar BPP-4 and off-season production cultivar BPP-6 performed well during a rainy year compared to the dry year which was associated with prolonged dry spell and delayed rains in August-September months. The off-season cultivar of cashew needs essentially the pruning of the leader shoot in mid-August so as to avoid the offseason flowering and to increase productivity in the normal season. Pruning of leader shoots in mid-July was found to be beneficial to produce higher per tree yield of nuts with a percentage increase of 17.68 to 23.60 at CRS, Bapatla [9] .
The dwarf PLD 57 is precocious with low setting percentage and nut yield. This dwarf was crossed with the semi tall types, Anakkay- To improve the yield and to maintain the stable performance of hybrids, vegetative propagation method of recent development, soft-wood grafting is found to be the easy, economical and ideal for producing grafts in short period of time. The weather conditions play a prominent role on soft-wood grafting, influencing the graft take and growth of the grafted plant. Therefore, the best month of grafting has to be found out to get a high percentage of success. 
Materials and Methods
provements required in cashew research, cultivation and production in coastal Andhra Pradesh region.
The vigorously growing BPP-6 was adopted as a scion material and grafted over BPP-5 rootstock. The potted soil mix in black plastic bags has all the necessary nutrients required for the growth of rootstock seedlings of cultivar BPP-5. The three seeds of BPP-6 were planted in each bags two months before grafting to impose the assigned treatments and were triplicated in each treatment and replication. The scion sticks were collected from the mother tree selected from the orchard, a day prior to the day of grafting.
Grafting was done early in the morning and the scion sticks were collected in the afternoon hours of the day before grafting and with a thorough selection of the healthy branches from the parent tree BPP-6.
The images of rootstocks, prepared rootstocks with wedge, and grafted stock-scion union covered with a plastic bag were shown The entire data was subjected to standard statistical procedures [15] by manually calculating the means, averages and factorial analysis using modern scientific calculator (Casio) electronic type with digital display. The data pertaining to growth of grafts in terms of graft height (Table 3 ) and the number of leaves per graft (Table 4) , indicated significance in growth differences due to the effect of climate on grafts prepared during seven different months. The graft height was maximum in grafts prepared during January (M5) and December (M4) in both the techniques indicating that early sprouting of grafts gave a rapid spurt in growth as explained in mango [24] . It tion of available assimilates and rootstock mortality. These results are supported by previous findings [20] . The reasons for failure or low success rate of grafts prepared during months from February to June could also be attributed to high temperatures and greater variations in diurnal temperatures which retard the formation of the cambial cells and their healing. The failure to produce callus results in gap between scion and rootstock [21] [22] [23] . could also be attributed that the rapid scion growth in accordance with the rise in temperature that follow in the months of February (M6) and March (M7) as explained [25] in mango. The lowest graft height in the month of March (M7) could be ascribed to lower temperature in December hampering the bud sprout and their growth rate in similarity to those revealed earlier in mango grafts [26] . Note: Each cell of respective data row from M 1 to M 7 represents an average of the replicated data collected from three individual grafts in each replication of each treatment combination.
Result and Discussion

Soft-wood grafts prepared in the month of
The total number of leaves per graft (Table 4 ) were also observed significantly different among treatments and showed the similar distinctive variability for the traits studied above. The rapid spurt in the scion sprouts and their growth might have resulted in the production of larger number of leaves in the grafts prepared in the month of January (M5). The stored food from photosynthesis by two leaves and four leaves of respective roots stocks was helpful in providing boost in the intial growth of scion and for success of the graft union.
Similarly, leaf area per graft (Table 5) The age of the rootstock is one among the various factors responsible for success in soft-wood grafting technique in cashew.
It was found that 90-100 days rootstock was more suitable for Konkan region of Maharashtra while 30 days old seedlings were the best for Dakshina Kanara district of Karnataka [27] . In Andhra Pradesh, the lower two leaves that were intact to the rootstock seedlings during grafting increased the percentage of success with better union and vigor considerably reducing the rootstock mortality [28] . Contrarily, retention of four leaves on the stock of the graft induced quicker sprouting and increased the success of grafting in cashew [24, 29] . results are in conformity with the previous findings in cashew [13] and Mango [30] , who reported that as the age of the rootstock advances, the grafting success was reported to be reduced.
Thus, from the foregoing results and discussions it can be con- [12] .
The present research findings on softwood grafting revealed more success in production of successful grafts within 60days of grafting with maximum leaf area, graft hight, with high percentage of sprouted scions after grafting as well as excellent field establishment without mortality when compared to the above stated techniques. These rootstocks of Bapatla cashew cultivars were proven to be highly vigorous having the highest total conductance during graft union. The graft union or the ability of the root system to take up ions and export them to scions in sufficient quantities might have not played a crucial role in success but the hormones that were produced in association with the anatomical changes in scion for graft growth due to signals received from the rootstock (source) region were the key factors for unexpected extremity in success of softwood grafts in cashew. These results were in line with the findings observed in shoot and root growth of apple grafts [32] .
The same authors also explained that the anatomical changes associated with the graft union between the scion and rootstock the invigorating rootstock. The hormones such as the auxins, cytokinins and gibberellins, along with abscissic acid, might have played major roles in determining shoot and root growth and development [32] .
Over all, the hybrids developed at CRS, Bapatla can be improved through this new and improved softwood grafting on 45 days old rootstocks retaining two leaves i) to realise stable yields of cashew nut, ii) mass multiplications of productive cultivars during
December and January and iii) for identification and development of dwarfing rootstocks for cashew to adapt high density planting.
Conclusion
The research results revealed that use of vigorous rootstocks of 45 days old, retaining two leaves, for softwood grafting was highly successful in graft take with more leaf area within two months. These grafts were well established in the field with less protected and open field conditions. Hope, cashew will join one among them in upcoming future.
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